Advanced Use of NCBI

Resources
David Wheeler, Ph.D.

National Center for Biotechnology
Information
National Institutes of Health

Genomics and Proteomics

In Kidney and Urologic
Diseases

July 10, 2001




Advanced Use of NCBI

Resources
Start Here:

http://www.ncbi.nlm.nih.gov/

Finding a New Gene
Finding a 3D Structural Model

Genomic Comparisons
Sifting Through Shotgun Sequence




Searching for an
Unannotated Gene
within the Human

Genome

Evaluation of the Implied

Protein Sequence




Using LocusLink to Find

a Probe Seguence

<

> NCBI
Fubhded Entrez Citflh Taxonomy Structure
Search: m Dhsplay: m Crgamstrn m

Querjr: |alpha oxoglutarate dehydrogena &aol| Clear

Wiew Loci | Save Loci |
h'Z“Z:UE‘L""h ABCDEFGHITELMNOPOQERESTUVWIETY Z
are i
2 loct found
Help
LocusID Org Symbal Description Position  Links
M 55753 Hs FLJI0851 hypothetical protein 10 P |
FLI10851
4967 Hs OGDH oxoglitarate Tpld-p12 @

dehwdrogenase (lipoarnide)




the more Sensitive

Probe

NCBI Reference Sequences (RefSeq)
Category: PROVISIONAL

LocusLink Home

mBEMNA: ML 002541

Protein: ME 002532 oxoglutarate dehydrogenase BL
(hpoatmde)

Domains: Dehydrozenase El component  score: 792

GenBanl: Source: D10523

Category: NCBI Genome Annotation

{Genomic Contig: MT 025752 SY my
Evidence: suppotrted by alignment with
mBITA

Model mBINA: 3 004889

: Model Protein: XF 004882 BL

;E;iirs:til:::s: Domains: Dehydrogenase El component score: Jo2
(GenBank Sequences ?

Nucleotide Type Protein
D32064 o BALDERZE BL
BCOD4964 1 ALHO4964 BL

D1052% m BAAN]IZRE BL




A tblastn Search using

Human Genome BLAST

< i
<-3 NCBI Genome Sequencing
Chrs: 1 2 3 4 & 6 7 8 9 10 11 12 13 14 18 16 17 18 19 20 21 22 X

earch | Contigs ~| for | E

Human Gene BLAST the Human genome
SEqUENCIng -
= Compare your query sequence to the worling draft sequence of the human genome

o or it mEMA and protem products.
ELAST Home Page

Begin Search |

lastn

W . Databasze: |genome = | Program |jid
BLAST overvew |g J &

BLAST FAOs Enter an accession, g, or a sequence in FASTA format:
' NP 002532 =

ELAST newrs

BLAST marmal

e o

Optional parameters
Expect Filter  Descriptions Alignments
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Hit GI=: 2
Hits: 21 78
1) n [I
AR
14 13 1 17 1z 12 28 21 22 # T HT
Hit GI=s:
Hits:
Color key for Z 40 40-50 Bacl to BLAST alicnments
T =l = I=_JLl
SCOTES: pagce

BLAST search results: 3 BLAST hits found
ci[4505433|ref| NP _002532.1]

cort results by score

Chr Hit I Hitz Score E walue Map element
Homo sapiens chromosome 7 wotlang draft

sequence segnent
TV owo o comiowo obwomsooomeo VM oo allotes o ool

7o 127325955 21 155 2e-35 NT 025762



BLAST HIts but no

RefSeqg Alignments

Map *iewer Help Genes_seqHX] ContigX] . .qqiop otient,

Human Maps Help AT 52K
PP o | |
Chr. 10 Resource 973513 Elast hit Tdentity=4 1% query: 264 323
A7 6K
Diata As Table “iew 2:2;& _ _
739K Elast hit Tdentity=54% query: 404, 464
97404

T4 -~ Elast hit Tdentity=4"7%0 query: 466, 454

A7T4aH
:::EE Elast hut Tdentity=63% query: 502531
BT45H
ATHEK]
ATHTH]
3745k
A7)
i Blast hit Tdentity=53% cquery: 655710
BSOS
BTE3H
HTEH
275K
A75EK] . .
4757 EBlast hut Tdentity=50% quety: 707776
i Blast hit Tdentity=68% query: 764. 801
e
HTEIK
TR

aTaakd Blast hut Tdentity=41% query: 759 869

ATESH

b NT 008699.3 +
ATHEH

oreoky | L Blact hit Tdentity=35% query: 879952

AT

Region Shown:




enomescan Gene
Models and EST

Alignments

FTP
Chr. 10 Resource

Data As Table Yiew

Region Shown:
9731154
9772941

FHs L0 _SE5E_.

|

Hsl0_S85E_s .

ontgs Labeled: 10 Total Contizs m Eeglon: 10
Genes_seqH X G5can+X] ESTHX]

—Hes 274415
\ AR

733K
BT I
AT IS
' BT IEH
BTETH
HTIEH
BT 3K
LELTT
B4 K
AT42H
T3
AT
HT45K
ATHEH]
AT4TH
745k
AT 4k
BT

Hz. 2715860 -1
A7E2K]

BTE3H
HTEH
HTESH]
AT
HTETH
ATEEH
BTSE
AT K
B7E1 K
BTEEH]
In 763K

ATE3H]

ATEEH

HTEEH

ContigX]
Y

ACCESSON orient.

BElast but Tdentity=41% que
Elast but Tdentity=54% que
Elast but Tdentity=47% que
Elast but Tdentity=63% que
Elast but Tdentity=53% que
Elast but Tdentity=20% que
Elast but Tdentity=63% que
BElast but Tdentity=41% que
HT 00865993+



Some Information From

Unigene Cluster 271586

Home Fage SEE ALSO
LocusLinle: 55524
AEEIERIP SN HomoloGene: Hs 271536

Cllestions

SELECTED MODEL ORGANISM PROTEIN SIMILARITIES

Query Tips organism, protein and percent identity and length of aligned region
- Differential Hsapiens:  pir’TO0617 - TS0617 hypothetical protein 100 %% / 539 aa
. DEFZp /76201151
Mmusculus prf 20014584 - 2-0XOGLUTARATE 48 % / 128 aa
Download DEHYDEOGENASE E1 COMPONENT
UmiCiEE C.elegans.  pirT28034 - T28034 hypothetical protein 50 % /897 aa
ZEE36.2 - Caenorhabditis elegans
S.eerevisiae spP20967 - ODOT YEAST 38 % /859 aa

2-0QXOGLTTTARATE DEHYDEOGENAGE E1
CONMPOMENT, MITOCHONDEIAL
PEECTUERSOE (ALPHA-KETOGLUTARATE D

E.cali: pir DEECOG - DEECOG oxoglutarate 40 % / 856 aa
dehydrogenase (lipoarmde) (EC 1.2.4.2) -

Escherichia coli
Library Repart

EXPRESSION INFORMATION
cDINA sources: Brain, Breast, Esophagus, Head and neck, Eidney, Tonsil,

Library Browser




Two GenomeScan
Predicted Peptides

Fubhded

Homo sapiens Map View

GenomeScan model Hs10 8856 22 1 1

CDS:

»lcl|Hs10 8856 22 1 1
MASATALLARRGLGRALPLLWRGYQTERGVYGYRPREPESREP QGALERPPVDHGLARLY
TVYCEHGHKALKINPLF TGOALLENVPE IQALVOTLOGPFHTAGLLNNGKEEASLEEVLY
YLMQIYCGOISIETSQLOSODEKDWF AKRFEELOKE TF TTEERKHLSKLMLESQEFDHFL
ATEFSTVERYGGEGAESMMGFFHELLENS AYSGITDVI IGMPHRGRLNLLTGLLOFFPEL
MFREMRGLSEFPENFSATGDYLSHL TSSVDL YFGAHEPLHV THL PNPSHLE AVNEV AVGE
TRGRQOSRODGDYSPDNS AQPGDRVICLOVHGD ASFCGQGIVPETF TLSNLPHFRIGGSV
HL IVNNOLGYTTPAERGRSSLYCSD IGELVGC AT THVNGDSPEEVGHNELDEPF YTHP I
MYEIIRARESIPDTYAEHL IAGGLMTQEEVSE IKSSYYAKLNDHLNNMAHYRFPALNLQA
HWQGLAQPEAQITTWSTGVPLDLLRFVGHESVEVPRELOQNHSHLLKTHVQVGSL QMAGYC
FSFLLSKGADVGLYFSVY

Homo sapiens Map View

{GenomeScan model Hs10 8356 22 1 2

CDS:

>1lel|Hs10 8856 22 1 2
MMDGIKLDWATAEALALGSLLAQGFNVRLSGODYGRGTF SORHAIVVCQETDDTY IPLNH
MDPNOKGFLEVSNSPLSEEAVLGFEYGNS IESPKLLPLVEAQFGDFFNGAQIIFDTFISG
GEAKVLLQSGIVILLFHGYDGAGPDHSSCRIERFLOAAVSTLQEMAFGTTFNFVIGDSSY
DPREVETLVFCSGKHF YSLVKQRESLGAKKHDF AT TRVEELCPFPLDSLOQENSKYKHVE
DHIVSQEEPQNMGPWSFVSPRFEKQLACKLRLVGRPPLPVPAVG IGTVHLHQHED ILAKT
Fi



Do We Have a Whole
Protein Domain

CD-Search

Search the Conserved Domain Database with Heverse Position Specific ELAST

Reference: Altschul, Stephen B, Thomas L. Madden, &lejandro A Schaffer, Jingho Zhang, Zheng Zhang,
Webb Miller, and Dawd I Lipman {1997, "Gapped BLAST and PSI-BLAST: a new generation of protein
database search programs”, Mucleic Acids Ees. 25:3389-3402.

Search Database: |All - 3455 PSShs =l
Enter query as Protein |Sec|uenc:e in FASTA format j Submit Query | Reset |

MHDGIKLDWATAEALALGELLAQGFNVRLIGODVGRGTF ZORHATVVCOE TDDTYIPLI‘-IHﬂ
ML PNOEGFLEVENSPLIEEAVLGFEYGNIIESPELLPLWEAQF GDFFMGAQIIFDTF IS G
GEAKWLLOIGIVILLPHGYDGAGPDHSSCRIERFLOAATSTLOQEMAPGTTFNPVIGDISV
DPEEVETLVF CSGEHF Y S LVEQRESLGAKEHDF AT IRVEELCPFPLDSLOQEMSEYEHVE
DHIWSOEEPONMGEFWIFVSPRFEEKOLACKELRLVGRPPLPVPAVGIGTVHLHOHEDILAKET

Fi -

4| >

Pleaze read about FASTA format description



An E1 Dehydrogenase

Domain

El_dehydrog

Mew  Showt | other proteins contaming these domains

@ | Thiz CD alignment mcludes 3D structure. To display structure, download Cn3D +3.001

mcore B
PE5Ms producing significant alistments: {bits) wvalue
@ onl|Plam|pfam00E6 76 E1 dehydrog, Dehydrogenasze E1 component 874 Ze-21
@ onl|Plam|pfami1331 mEMA cap enzyme, mEMNA capping enzyme 258 0010

9@ i|Ffam|pfam00E76, E1 dehydrog, Dehvdrogenase E1 component.

Add | query to multiple alignment, display |up to 10 ¥| sequences | most similar to the query =l

Ch-Length = 301 residues, §89.4% aligned
SGeore = 97.4 bits (241), Expect = 3e-Z21

Cuery: 195 AEIMMGFFH----- ELLEMEAY3GI--TDVIIGHMPHRGRLNLLTGLLOFPFPELMFRENR: 247
Shjct: 19 ROGRRGFYHLYAGOEAL OVGIAAATLNPGDYIIPT-YRDHGFLLARGY--3LEEVFAELY: 75

Cuery: 248 L3EFPENFSATGDVLAHLTSSVDLYFGAHHPLHVTMLPNPSHLEAVNPVAVGETRGREQDS 307



DART Results

pfamilssl
Query

pfamll&7E

THOEL7 H

Home zapiens

hupothetical prote RRH

BAFZE472 . e = ==

A. thaliana

T25K16.5 [Arabidop HTH_ARAC

: ——-—
Cequences

transcriptional ke pFami27E0

TOF140 * - — —

C. reinhardtii
1-deamy-D-xylulase pfaml27749

10 m— ) s— ~—
Cequences
PROBRELE 1-DEOXY-D

4 . e

Cequences
cApFing enzyre la

5 =S

Cequences

rRNA cappina enzdam pfami 0196

5 — . e ) se——

Cequences
2—oxoglutarate deh

203 e = —

Cequences
omod lubar-ate dehad



Visualizing the Domain

HIit in 3D

CD-Browser
C D . Dfa i} 0 0 6 76, CD-5earch resuli with query-sequence added

Deseription: E1_dehydrog, Dehydrogenase E1 component.
source: Plam[US], Plam[TUE]

@ Thiz CD alignment includes 3D structure. To display structure, download Cn3D v3.0!

Redisplay Alignment |showing T |sequences |m|:|st similar ta the query j

@ Algned chams ® Virual Bonds @ Launch Cn3D € FASTA with gaps ™ oneervation color thres]
Al chains Al Atoms " HTML Display ¢ Phylp format . .

S |e0 -

¢ Text Display Alignment wadth: |

10 20 30 40 L=1n] &0
w | w | w o L L
Consensus 1 LoWVGTaR GOY T GFL 589
quUery 177 LEMIATS TDWV Jul LML 229
1DTW & &gl THVGS LA TDL Q2 GVL 119
gl 129063 6 CCVWGLER TDH i GFT 124
gi 1709451 =3 VALLGZTEG Doa 3 GFL 141
gl 730222 =1 TAVCGIEN LIS 3 GFT 144

-2 HAFSC A, e T T TT o R
r i i



Cna3bD View oT the
Domain Hit: What i1s




Did We Miss any Exons?

Chr. 10 Resource

Data As Table %iew

Fegion Shown:

9731154

9772941

FHs 10 _GE5E_. .

Hs10_S856_++

EST2X]
|

—Hs+ 274415 4
\ AR

BT I
AT T
W7 35K
' AT 36K
BTITH
735K
BTG
740k
T4
AT42H
T4
AT
BT45H
ATHEK]
BT4TH
AT4Ek]
BT 4k
ATENK

Hz. 27158607 211
A7EK]

TSI
ATEHH
HTESH]
AT
B757H
HTEEH
BTEIH
BT
BTELHY
BRI
I BTE3H]

BT B

ATESH

HTEEK

oM LY
E“"t'lg‘& ACCESSI0N

orient,

Elast hit Tdentity—=4 1% cque
Elast but Tdentity=54% que
Elast but Tdentity=47% que
BElast but Tdentity=63% que
Elast hit Tdentit=53% cque
Elast but Tdentity=50% que
Elast but Tdentity=68% que
Elast but Tdentity=41% que
T 0086993+




The Sequence of the

Missing Exon

Score =
53.5 bits (127), Expect = TYe-05

Identities = 347581 (41%), Positives = 45/81 [(54%)
Frame = +2

Query: VSS9 EHSSARPERFLQHCNDDPDHLPDLKEANFDINQLTDCN%%&&%CSTPGNFFHHLRRQILL (= da
EH33 M I E I + + I +TF +FH+LEEQ++
abjot: 47207 EHS5PFLPLLAOMC-———————- DSAEEGVDGD TV -—-NHNFVWWHPF TTPAQYFHLLEROMVE 47353

Juery: 549 PFEEPLIIFTPESLLEHFEAR 369
FEEPLI+ +FE LLE F +E
Sbjet: 47354 NFREPLIVASPEMLLELPWVIE 47416

Srnre =




GenomeScan Protein vs

the Probe

x_dropoff E expect[10.0 wordsize: |3_ Fiter #  Align :

Sequence 1 lcljseq 1 Length 560 (1 . B&0)
Sequence 2 g1 4505493 Length 1002 {1 . 1002)

2 6;9 |
I ¥ | 555?

IOTE The statistics (hitscotre and expect value) 15 calculated based on the size of nr database

SJocore = 443 hits (1140), Expect = e-1:23

Identities = 309/916 (33%), Positives = 445/916 (48%), Gaps = 184/916 (20%)

Y] L [ | [ I
1T | - I 11
Query: 42

EPQGALERPPVDH-GLARLVTVYCEHGHEARKEINFLF TGQLLLENVE
E Qo +++ DH + L+ ¥ zH AL+++FPL L L++
115 EAQPNVDELVEDHLAVOSLIRAYQIRGHHVAQLDPLGILDADLDISN

Fldms T1E S T T T T A A AT T AT AT AT A AATTTTAAAAAAATESLANSN T 4=

Shijct:

avmacrlntraratra Aashrrdrocranasos




The Gap I1s Here

580 AQGFNVELSGODWVGRGTFIORHAIVVCOETDD-TY IPLNHMDPNOKGFLEVSNSFPLIEEL
+> ++BL3GODW RGTF3 BRH ++ <@ D T IP+WH+ PHNO + W N3 L3E

666 HEGIHIRLEGODVERGTFIHRHHVLHDQNVDERTC IPMNHLWPHNOQAPYT-VCHNISLIEYG VZ4
Irogenase (lip: BEE FH e e da s u R AN AR A AT AN E R AR T AR AR AR AT AR FATRTHAFAETS AT HAFHARTH

639 VLGFEYGMITESPELLPLWEAQFGDFFNGAQIIFDTF ISGGEAEWLLOIGIVILLPHGYD 695
VLGFE &G+ + 3F L LUWEAQFGDF I AQ I D FI G+AaEW+ Q+GIV+LLPHG +
725 VLGFEAGLEMASPMALVLWEAQFGDFHNTAQCITDOQF ICPGQARTWVRCHNGIVLLLPHGME 754

Irogengase [(Lipr 725 F ot m s r e N N N A T A NS A A A AL AR AL AR AT TN LY

699 GAGPDHSSCRIERF L= == mm e e e e e e e 714
G GP+HSS R ERFLO
785 GMGPEHSSARPERFLOMCNDDPDVLPDLKEANFD INOLYDCNWVVVHCSTPGNFFHVLER 544

1ngenaSE Ellp} B e T e e e e e e i e e e e e

TS ce—occoocoocooososos=s BAVETLOEMAPGTTFNPVI-—-GDISVDPEEVETLVFC 749
L 5+ EMN PGT F VI > ++ +F+ VE L+FC

845 QILLPFREFPLIIFTPESLLEHPELARSSFDEMLPGTHFORVIPEDGEP ALQNPENVERLLFC 2904
Irogenase (lips: G455 S r e e dmm i m R A R R A R A A R A R AR AR A R A A A E A AR TR AR A AT H AT H AT A ARG

750 FGEHFYSLVEOREILGAKEHDFATITRVEELCPFPLDSLOOENIEYERVEDHIWSQEEPON S0S9
+GE +¥ L ++R++ ATl R+E+L PFFP I L +E+ EY + + W QEE +I
205 TGEWYYDLTREREARD-MVGOVAITRIEQLIPFPFDLLLEEVOEYPNA-ELAWCOEEHEN S62

Irogensse [(lipr Q05 TEEEETEXETEETLNS FEXEXTATEX AT NENTTALXSXNATALNLS XS XXXATHEY

510 MGPWIFVIPRFEEQLL S25
z + +V PR ++
963 QGFYTDYVEFRLRTTIS 3973
Irogenase [lip> D63 FFrsassssrrsssss



Finding a Structural
Template for a Protein
Sequence

Visualizing the

Superposition of Sequence
on Structure with Cn3D




Peptide and ScanProsite

Results

>14:10:32]|GENSCAN_predicted peptide 2]424 aa

MSQICKRGLL ISNRLAPAALRCKSTWFSEVQMGPPDAILGVTEAFKKDTNPKK INLGAGA
YRDDNTQPFVLPSVREAEKRVVSRSLDKEYAT 1 IGIPEFYNKAIELALGKGSKRLAAKHN
VTAQSISGTGALRIGAAFLAKFWQGNRE 1Y IPSPSWGNHVAIFEHAGLPVNRYRYYDKDT
CALDFGGLIEDLKKIPEKSIVLLHACAHNPTGVDPTLEQWRE I SALVKKRNLYPFIDMAY
QGFATGD IDRDAQAVRTFEADGHDFCLAQSFAKNMGLYGERAGAFTVLCSDEEEAARVMS
QVKILIRGLYSNPPVHGARIAAE I LNNEDLRAQWLKDVKLMADR I IDVRTKLKDNLIKLG
SSONWDHIVNQ I GMFCFTGLKPEQVQKL IKDHSVYLTNDGRVSMAGVTSKNVEYLAESIH
KVTK

[GS]-[LIVMFYTAC]-[GSTA]-K-x(2)-[GSALVN]-[LIVMFA]-x-[GNAR]-
X-R-[LIVMA]-[GA] [K is the pyridoxal-P attachment site]

2/0-283 SFAKNMGLYGERAG
.



Begin with a CDD
Search

CD-Search

Search the Conserved Domain Database with Heverse Position Specific BLAST

Reference: Altschul, Stephen B, Thomas L. Madden, Alejandro A Schaffer, Jingho Zhang, Zheng Zhang,
Webkb Miller, and Dawd I Lipman {1997, "Gapped BLAST and PSI-BLAST: a new generation of protein
database search programs”, Mucleic Acids Ees. 22:3389-340%2

Search Database: |AII - 3455 PSSMs j
Enter query as Protein |Sec:|uen|:e in FASTA format j Submit Guery | Reset |

CALDFGGLIEDLEEIPERES IVLLHACAHNPTGVDPTLEQUWRE ISALVEERNLYFF IDHAYﬂ
QGFATGDIDRDACAVRTFEADGHDFCLAQSF AFKNNGLYGERAGAF TWLCSDEEEAARVHS
OVEILIRGLYENPPVHGARTAAE ILNNED LEAQWLEDVELMADRIIDVRTELEDNLIEL G
SEQNWDHIVNOIGHNF CF TGLEPECVOEL IKDHS VYL TND GRVIMAGY TIEIVEYLAESIH
EVTE

I -

1| v

Please read about FASTA format description



A Domain Hit...

9@ i|Pfam|pfam00155, armnotran 1, Arnotransferase class-L

Add | query to multiple alignment, display [upto 5 | sequences |maost similar to the query =l

CDh-Length = 404 residues, 99.8% aligned
Soore = 410 khits (1055), Expect = Le-11c

Query: 23 KaTWFREVONGPPDAILGVTEAFEED TNPEEINLGAGAYRDDNTOPFVLPSVRELAERKRYVY 52
Shijct: 1 La3MFVEVIHAPGDPILGVWEAFKEDPRPGEINIGLGIYEPDLGEDLVLPAVEELEARLL &0

Query: 83 —3RSLDEEYATIIGIPEFYNEATELALGEGSERLAAKHNVTAQSISGTGALRIGAAFLAE 141
Shijct: 6l LDRGGFEEYLP IHGLPEFREATAKLYFGDREPALEFERVEVVOTLGGTALELAADFLAN 120

Cuery: 142 FWOGHNREIYIPSPSWGHNHVAIFEHAGLPVNRYRYYDEDTCALDFGGLIEDLEKIFPEESIV =201
Shijct: 121 P---GDEVLVFDPTWPNYADIFEAAGFEVIPYRYYDENNFELDFEALELATTEAPEETEY 177

Cuery: 202 LLHACAHNPTGVDPTLEOWREISALVEERWNLYPFIDMAVOQGFATGDIDRDAQAVRTFEAD =261
Shijct: 178 LLHNNPHNPTGTDPTREQLEKIAAVVEEENILLLSDEAVOGFVFGDL--DAASVAEFAEE 235

Query: 262 GHDFCLACKSIERA (e gesngle . F TV LCSDEE—————— ELARPVMEOVEILIRGLYSIPPY 315
Shijct: 236 GDELLVVOSF3FNFGLYGWRVGATVVVCATTINALALAKESIAGREVIZQLOSLARANYENPFD 295

Cuery: 316 HGARIAAETLNNEDLRAQWLEDWVELMADREITIDVETELKDNLIELGIZQNWDHIVMNOIGHF 375
Shijct: 298 HGAEIVARILSRPLDLFTSWLEEVEGHLACRIPNGEFYLWPDLEELGRPE--DHIFEQDGHMF 353

Cuery: 376 CFTGLEPECOVO-ELIKDHSVYLTHNDGEVEMAGVTSENVEYLALAESTHEVTE 424 s
Shijct: 354 SEFTLLEEACWVVIPGREFGIYEPGWGRIZLAGLIEANVDEALERTIRAFVE 403



A Template Emerges...

Redisplay Alignment |showing up to 10 =lsequences |m|:|st sirnilar to the gquery j

 Algned chams & Virwal Bonds @ Launch Cn3D € FASTA with gaps ' onservation color thres
" Al chains Al Atoms " HTML Display ¢ Phylp format . .
- |60
¢ Text Display Alignment width: |

10 z0 30 40 50 &0

# I # I # [onno® I # I # I
ConsSensus 1 56
quEery 23 =
155G B 2 61
TLAT & 1 55
gi 1168256 29 54

7o S0 S0 100 110 120

coo® | & | & olooco® | & loooc® |
Consensus 57 L BRELTAR W 110
qUELrY = iy YTHWELT T 131
155G B G2 & EELMV L 121
TLAT & 56 I TELIL T 105
gi 1163256 &S5 L WDLTL & 136



The Prosite Motif
e — Unmasked

280 290 200 310 320



Close-ups of the Motif




The Critical Lysine

B Cn3D 3.0 Mi=]

File “iew Stle Color Option Help

= DDV
File  &lignment Options Help

I
{EVLED
NEENS ,

qUETY




Piecing Together a Gene
from the Mouse Trace
Archive

NX-57: A Mouse Kidney-

Specific Membrand Protein




The NCBI Trace

Archives

Trace Archive

ol

Trace Archive Querying -

The Trace Archive has been developed to store the raw data undetlying all of the sequet
zenerated by the genome project. We will be exchanging data regularly with the Ensemb
SETVEL.

submitting Data
- ¥What this archive presently contains (0770972001 19:03:30):

1731992 Traces frowm DAHIO BERIO
2922049 Traces frowm HOMO SAPTIEHS

17858548 Traces from MUS MUSCULUS
6523905 Traces from BATTIUS HORVEGICUS

In the fiuture, traces from other large scale sequencing projects will be added.

These are the raw datafiles obtamed from the sequencing machines. These data have not
trimmed for vector sequences or quality scores.

-




BLAST Against WGS
Reads

3 NCBI

Mucleotide ~ Protein Translations Fetrieve results for an BID

Trace Archive database Mega BLAST search

e ozosze| =)
Search
Load query file from disk | Browse... |
Set subsequence From: | To: |

Databaze |mmtrace =

Eeturn alismment endpoints only [



The Coverage iIs Good,

but None of the Reads

Distribution of 15 Blast Hits on the Query Sequence

Mouse-over to show defline and scores. Click to show alighmehnts

Color Key for Alignment Scores

<40 40-50 50-80 - 80-200  [5=R00

121973
0 250 50 750 100 1250




Genomic Comparisons

COGs & Taxplot




K12 vs O157 COGwise

Eocherichin cafi

k12 DO B e

Escherichia coli | S IO R | I

Q157 E - Entercbacteriaceae
Buchnera sp.

APS D

Function 121% |50 |64 | 12581 |2 |2 |-

JEL 187 | 9| 9 141 |- - |-|172 Information storage and processing

J FE- - 19 |- | - | - | 116 | Translation, ribosomal structure and biogenesis | =
E 491 204 52 |- |-| -] 1& |Transcrption

L B0 6 S| FO0-|-| -] 40 | DA replication, recombination and repair

DOMMNET 16

—_
|z
—
—
o]
Al
1

| —
1

—
2
i)

Cellular processes

D G - - 15 |- |- - | 10 | Cell dission and chromosotme partitioning

o 7| - 3 as |- |- 1-| 30 Posttranslational modification, protein turnover,
= =l — | chaperones

it 20 31 B [ - |- | - | 27 | Cell envelope biogenesis, outer membrane




Some Differences...

9 COGs ProteinfGene natne:

D Cell diwision and chromosotme partitioning
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Seen Using the TaxPlot
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Divergence from K12
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YadC: The Most

Divergent Gene

Distribution of Esckerichica coli K12 homologs
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The Two Pylorr’'s

COGwise
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K12 vs H. pylori Using

the TaxPlot
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